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Copyritht.  Cmnad.,  1916.  by  Cwudlan  Electric  Railway  Ai«)ci«tioii. 
Acton  Burrows,  Honorary  Secratary-Treaiurer. 

2?2*J*fi?*"  V*.  ■"*  •■*  *»  ilnvuf  to  ofliciab  of  Henber  Mmnaiil..^ 

treated  aa  confldential.  and  are  not  to  be  fiTea  to  anyone  "im  o"to  tS 

The  oOdal  to  whom  this  copy  Hl^t  i.  regueated  to  take  it  to  the 

meetinff  with  him. 

PUpen  to  be  rad  befon  the 

Canadian  Electric  Railway  Assodafion 

•t  the  Annual  Meeting  at  Toronto  July  26  and  27,  1918. 

By  W.  G.  Mnrrin.  General  Saperintendent.  British  Colombia  Electric 

lUilway  Co.,  Ltd. 

cr'lSL^^  Jwi'l'Jif'^'^"  Of  Vancouver  had  its  inception  ac  a  horse 
S^5-2hS«1i*^"*  5,^  "^'^  "'  *"«='*  *"  "»!•  The  following  yw  it 
^  lS?^5rt.*H  °J?»^''5"«  **f  ^*^  converted  into  trofley  «rs, 
^  S!  ?ll™^-"^""'ltt'"  «l^P«««ts.  In  Ausrust  of  the  same 
23d  t?be  ttS^2f^i^*iJ^*r**^^"^?!i2'  "?  New  Westminster, 
^ed.  rtrictly  interurban  electric  raUway  in  Canada,  was 

♦i.-P*  ~'^P"«  o'  *e  ^>o«ni  of  1891  resulted  disastuusly  for  both 
these  companies,  which  were  consolidated  ahdi  Jo^N^^  vdthoS 
Sh^^f^f?  ^'  ^X  ^'*?'*  Co»»™W*  Electri?RTar^th  K 
S1j«  W  ^^  o^^'the  aalvase  of  all  the  railway  ud  lighting  c^ 
PMiea  in  Vancouver,  New  Westminster,  and  Victoria  (excmtttS  New 

fatoS^'llhS^'^l^  TS^  liehting  "ystem).  and'fflSd  new  iS 
iS^v^^jS**!*?^*^  ®/  Vancouver  had  by  tliis  time  begun  to  be 
SffcS^^J^K  ^t*' development  taxed  the  risounes  of  this  wmpaS 
«jLnS  JPi'^*''  **V?  <*«'?^*  creating  a  traiBe  condition  probably  to- 
paraUeled  in  any  Canadian  city.    In  1891  the  city  had  about  IS  MO 

agam  doubling  in  anotiier  five  years,  tUs  rate  continuing  tifl  arre^ 
tothe  latter  part  of  1918  by  tiie  general  depression  pr«Xg  thSS 
£S?  ^L.  *  f  Pv°  ''*■  *i**  increase  in  demands  upon  tiie  street  raU- 
IJJ^'^j"*"*"^  by  reqidrements  of  franchises  (Obtained  from  sur- 
rounding municipalities,  tiiat  estimates  for  extensions  of  trade  ud 
equipment,  however  liberal,  rarely  met  tiie  requirements.  The  foUow- 
ing  figures  mdicate  the  development  in  ten  ywirs:— 
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1910 
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62,000 
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97.996 

10,000 
28,000 
86,000 
87,000 
84,000 
82,000 
80.000 

62,000 
86.000 
180.0CO 
160.000 
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188.000 
180.000 

8  7.464,000 
18,688,000 
16,i:S7,000 
82,429,000 
44.862,000 
88,282,000 
26,706.000 

8  7,408.000 

6.786.000 

7.769.000 

8,149,000 

11.077.000 

17.069.000 

16,172.000 

814,862,000 

20,878.000 
24,606,000 
40,678.000 
66.489,000 
66,841.000 
40,877.000 
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em  ride  of^lSteiSta  fMLi  k^fe  "'li*,*"^  "o^h,  on  the  nOTth- 

•nd  west  from  the  eMterndtvh^SnrfS!!  J^/'i'?,  •>**"?  »  ">««•  e«"t 
pilM  in  width.  ThVdty  hu^te1?vr mn« ^*  ?'*?'  ^^  '«"  6  to  « 
Inlet,  mad  2  milei  wert  of  tM.  «2  wJ  »  5^1?*  <*'  frontMTe  on  Bunrnrd 
two  lontfitudSXTy  .  tidli  ifK^^^'iS'JF^y'  *"<»  1»  "Imort  spUt  in 

Ion»b;\nX\rt2je?^m1r2Jlu  ^''•?  ^\^^'  •«»«*  »  »"«! 
tte  h.Aor.  which  l.l'e?SK  *S  ^;»^n«ol«  between  *«.  anl 

eity,  ud  terminates  in^e  Wrfill/^r^li  '"•^s  near  the  centre  of  the 

^  P»rk.    ThT^iSm  -hS£^  ^,^  notthweet  occupied  by  Stan- 

entrance  to  PalaeCreSkJ#«!3%^i*iti*'?'  <>"  both  Irides  of  the 

noons.  '  '"""''•""y  in  the  eTeningn  and  on  Straday  after- 

-.-'•»*  occupies  a 
'  built  residence  see- 


•owes  False  CroS,  Se  m!£  »T5£L*i^'*iS'**1S*  *•  *"  *«•  brid«. 
S^rg;  one  car  line,  in  «..  ^^^•H^SL''iS^li:!f.a5 

-j'l^fJ!^??'  *»»«•  to  Ihe  no^« 


T-i-i;-  -'  "~  "'i™'  "W:  "na  uonnaoa'M  ' 

s2'tr.s;£^&^^^J^«  ™^"t^- « 


an  h^  or  that  S  aLffJ?2S*|SL'!in',  ^  ?*  "<»»"  «ieee4i  MO 

point  of  HrhtestteSfc  bdSJU^  th2??2L''  Ji?  <»»  "»  boor  at  the 
«£»OT«iSSrt  occurs^  ttTTrstlSHl*  ^^  ^  t^  eame  Mte 
iines  on  Cordora  St   north  /rfwiS'''"'  *'  GranviHe  ».    Fkraiiei 

GwariUe.  wUe^thS^^toSts  «f^Sf£*E~*  J**^**  St  eait  rf 
Broadwav  ia  th.  t«.TIrZ^r^j  *  ■®"o  tnrfBc    South  of  FalM  rmrir 

cen^X'^SS.  ^^»^"#^^^^  the  use  of  a 

•dopted,  ttS  m^  lSS\mtSn??i.l^'!S!^  ""!**»«  "y»*«™  baa  been 
via  one  of  tS^w  outt^^hK'iS^*"'/!  °"5  «»<»  «d  leaviS 
GrandTiew  in  the  jSruthMsto™  Js  J^2**  ?/  heaviest  traffic  sen^ 
of  False  CredJ^d,  ^"  ffiSuS.*H.Sl^;J™»/^™<*  *«  heifd 

f^m  Fourth  Av.  a  2S^'U"d:ari.'°«LtSSa  ^^^'a-^ 


VaaeouTer  via  Pnwer  imSm.i«  S.    -J™*  '??*^  •*"•  ■•"«■  South 

wiT«  3i-  •'  «^-5h-^  s!?ht?f«°ra.?^to"Kto*5: 

city,  with  the  diffSwwe  tSmt  «,!?  -^- '  *®  *,?  werteni  parte  of  the 
wart  ie  spread  0^1  loSle?  «S2l?*^"*!!"*  5*""  "o^«t  e«rt^ 
Sondaye  wd  holidST/e.  in  ST^mSSJ  ?L**7?  tl«i  the  latter.  On 
and  Stanley  P*rV  iTv^L™  «2  *^"]?*''  t"'^*'  *»  the  bathinc  beaches 
in;  SS?iS^  to  the  thLi^\S?!Sr°  •"**  evwUi^. -SW^ 


■ervlce.  three  interurb2riinSl»^«,?lii  J«  *TS2r"  **.!*'•  «*ty 
two  to  the  east  and  soutt, Jirt  aS'^.  to  th?^^!.  »°«y*n«  <««tricti 
fe«to  and  from  city  line.1!SSJn°SS  S^Si^ffi  ^A:i:'LJ^ 

dtv^nS  SifbSite?;  pSl  :^'^^'i„SfK,^'^»  *'»• 

i^^  'J^o'S^tt  ^eTrti^^^-  5a^*l"  f^iSTeS! 
dir^rtion.  ind  X2SiIe?SjS  liw*«J"'  ^  ""J?*^^'  ""te  nomSS^ 
in  the  olRce  (e^  Sf  one  hi  aSSSJn*'*/''??'**  r  ^jts  are  made 
diiferent  color*  ft^m  Zse  cS'^  tliii  *5«*  «>»te  is  shown  in  a 
of  the  service  «iVS.  to  ttS  dSSiifd  ^^,^I?^«1  *^«  «'•««« 

sm^l,t;„  bf{^rE-a^s^B  ^L^^:^^'  --»^ 

every  two  mon^    On  coMlS^iT^frt- «*"  f^"^  "PProximately 
.re  posted  in  tSrtrSw?'^"S;^'.S%?S^s*:«'^llS^^ 

R*!;)S!»£?' **!."?* *^° "«»"ths in" rtSr^jSoSty   ^ '^•** 

"poS^tffi.'^^S  SrSteliie'"  !^5?^^'  ««*«•  the 

fa,exacttime.    The  dS  ^oS  ?«  SSedT  tiJ^SlTLi?' "?• 
giri  beinff  employed  for  this  work.  ^^        •"  "*****•  "" 


"•Mint  the  numberorST™  ^rf^^*"  "  heiaway,  without  ia- 
th«  loMliM  speed,  of  «i?^nfc^  *^     '**  ■"*""*  "'  *«««  •«« 

th.^tn???;?Ad~5SSX*^^        "~«»  '^'«'«  "<•  •«•' 

Itajkw  of  «w  TC«t«i  Dwwbwmi.  Avril  im 

aSS!!!?'^.;^"*^  ••••"■. *?i*iK  ".440 

A««n«tk.w.  hoonpOTcar  mUa...... "j,'JJ  1I.M0 

altered  thruWe:-    '"*"**»*'  ~''*«»5  ■•«•  »-ro«tlng  }>u   sliyhtly 

«_  .  »  .!???'"•'  ■•'»*e«.  Buh  hear 

On  flw  mlB  H»«i_  ItU  WW.         t91t  iM*. 

^'•'M*  haadwar   ... 

""••«•  in  sabarban  territSrf^  *''***^  ™^"«  •  '•*»«  P«rt  of  their 

wpidity,  ««chin»  a  total  of  tSutSs^^Ju^J'''"'^"  ?**  amazinjr 
Bumber  counted  la  i^ml  ffi  liTa^i*"?'  fii^""*?  «»•  Egbert 

out.  Many  of  these.  ho^nnlT'wwS^dJwi-LrH"  '^^  ^JS* 
effect  on  the  atreet  ear  ^flu  ^lj.-\l!^^  auring  busy  hours.    The 

wither,  but  no^c«Si?s^an»?K,Vj2^*****'v?e*^>r  *»  «»• 
by  speeding  up  and^Wfai  S«£J?  tT*?'  T''^*  '^S'  Wrored 
was  to  attSct  all  tra^to  tt^^n  KS;j-P*J!^*"<=y  "'  «>•  i*tney 
ain  had  to  followthenT  TW^^iiSSi*?  "*^'  »«  »'  «>"««  the 
keepers  and  ownera  ot  «!•  H«if  J^I5!U°  compWnto  from  shop- 

practicallTliS  te*!^e  ^SS?ie5ittj2*"T?*  "•'^'*  ^■ 
result,  however,  was  ♦he  incr«u2d^^^^i"*°^  ^  "«>■*  "eri*"" 
timfflc  regulati<ii«  r«lSU  an^c12?te^nTo*«? fe  ?««*»•  ^^e 
car,  but  when  4  orTcars  had  collirtUi -♦  ^  ^°  **•  ISr'"'  •  "tanding 
applied  to  the  lading  one^tfe^ol  fJi™"  ^^^  """W  only  *• 
would  become  »^^%i»S%ihiruS^,^^  '^"'  ■'"1  side^lk 
to  reach  the  can  oriretftSnTthl^  ♦*?"*.?  '''if  ■'"""t  impossible 

Kt  ahead  of^oSTertt.^  ifc^  **  Bidewalto.     in  an  e¥ort  to 

■chedules.  they  ^l>^^^yS\t^;„^^tJ}l^  l^^^V'^  »»  on  no 

machines  being  hdk  ^  rae  rtl^  r«     ™?'  ^  ^f^^J."  ^^V  •■  20 

On  Mav  10   iqik   ♦L^  street  car.— you  can  imagine  the  results. 

4 


«d*ttyffil^t?dSroit  r^r ',  ""*  '*  dl-courM^l  the  Jitney, 
"-d*  M  "tSmpt  tr?5«?ite  th.™  k"«*'  'V^     InJune  tie  Sy' 

wutee  or  iervice.  &Th!?f  Jf"»?!f"°?'  **"*  »»  wrtrictlon?  m  to 
•ummer  holiday  i^„«dtl^J'!fcr'*?!Ll""«  »»  «»  the  end  of  the 
weather  and  liorta  W^i?  ^f  ?h2  ^  V*  *^P  «"»*•  tlH  the  cS5 
rMuItlng  In  a  sudden  nT^  ttm^J^L*}!!""^  ^«l«l«h«d  them. 
•Prine  weather  eet  In.  howiSLr  thSl  ^^-S^TV**."-     ^«»  «»« 


well.  the  hiihnrice  of '^ne  7«±?5„*Hif''?u*»'  ''•J''  ""'^S 
«n«ny  to  thSr  fleet  htA  Zmi  iH  P«^«ntln»  the  jitneys  from  addin* 
thlnis  whS  t  S?tw?vSJl  ?^""iS""*  0' t™  is  onlyXut  tS? 
to  the  jitney  wdVow  muW  g^n^JZ.SiS±''f  ^JS  decrease  is  d^ 
It  is  noticeable,  however?  thiT  if  «  Zffil  "I*'  ""^f't  to  estimate, 
occurs,  there  is  a  decided  inSSs?  in  «S1  STh.''""!!?  ^  ^^  ^«*th« 

In  addition  to  the  deUys  iSSStl  bv  thi  ?i« "  **  '*'?*t  cars, 
•tin  serious  at  times,  occarioMlffictLt.  .^*  congestion,  which  is 
railway  crossings.  0/  Sh  «?•»*- J?2!,l  *"  f  "countered  at  the  level 
on  less  importiSt  rtrJIS.*  Sie  c«MiS  «rniLf"*'"Ji»*«'  •»<*  two 
west  of  Main  3t,  which  is  u«5  .S^?iS5 J"  f^jtings  St..  two  blocks 
•nd  the  local  f^igKd  teni5LV^*'l^*^**l.*''1  **t«' '«>nt 
blockades.  PI«ns  an  DreMi*5Mf^  -  ^,  'i  *"  5  Particular  cause  of 
to  the  west,  but  tWshKt^/bLt  SSwIT'*?,'  **  ^i¥^  «">»"<» 
traiBc  congestion  in  thkMotinn  ».«  S.i**"^:  ?^™«  ""e'  'wm  the 
of  a  viadiS  from  mS  ^SI««%k*"  obtained  by  the  construction 
near  the  centre  of  the  wMt  ^nTK.,1?*  "^^^^  y*"^  to  Georgia  St. 
•vidlable  for  rtiSt  c^r  Sb?  "  "^''"'  *•"*  *'^'  "  »»t  yet 

couJdt  iSt  nif  SSd  ?pof  ?s^r"'ife'.-5*«».  ■W«*«»  »>y  the  city 
with  chain  attachedTnlaSd  on  tW-*3*  "!?■  '5  to  h«ve  three  poste, 

to  the  car  tiSk?  dun^i^bisy  h^urf  ^n^S^; '^  ?~"."»<»  ?•«"•< 
from  passing  vehicles.  '       P'otect  people  using  the  cars 

pthe^;:Sc"Tth^ss;tiV&4j?*i^^^^  s.^»"^"-?  '"^^•^  «>» 

fe^efa^'dSTdetM^of^  •'  ^^"^^  ^^^^^^^'^ 

of  h^?Mf  rf*-^j;^^e«'2KlatflfA,?^^  ^J**  "citation 

and  exits  by  dwra Tr  Mtes*^  tS.  «*'  *]^®  P"tection  of  entrances 
appliances.  OperTcars  witrrf,««,;^  *£.  '^T*?-  «»d  other  safety 
proWbited.  wTaU  «"  ^ustT^SfuiS  ^?i.''"«^'*i'?«^'^  ""  ^«" 
air  brake.     On  our  own  SdtiSi~  iSPtr  *5  e««ent  power  or 

truck  and  open  cars  Md  fasSnlS  ^t  ^*^  •'"•^L  ^iscardld  single 
passenger  eq^pmTn"  entailS  by  tee«^i^.u«  '*''  alterations  to 
able  Ume  Sd  expense"  wdse^emf^^^Lt^^^ 
present  standards  were  adontedT^n^.^iT*'^*".**'^  before  the 
to  track  conditions  M"otte?a^^to«THlte?  "tep  beighu.  owing 
ateel  wheels,  we  ^^^""^'^^^^TifJ^S^:'^^^^!^^^ 


jh«  htrt  t«jii»  «  ta.  ftm,  i«ll,  Bid  M,  tw»  i»M.  !»»«_, -^  .^ 

vortKil  of  Ui  kMrf  •adtlSri^'lSS.rVS?"'"'  *"  eompljt« 
MtuimUy  ia  an  ezpoMd  ^SSSn/        '  *  ***"  "**  "^^  •" 

t-iL!21!2i'*^""'  •"•»"*  •dmit  that  the  problenu  to  b«  mIvmI  bv 
truqiortatioii  are  not  the  uune  in  any  two  «tw2*Vl?i™.» -llSlJr'' 

to  our  Victoria  nrrtem.  but  we  truit  that  tWseoKk.td2Sm.SS 


6EABIN6  AND  GEAH  RATIOS  FOR  RAILWAY  MOTORS. 

By  W.  6.  Gwdei^  -ftansw^tatioii  &igi.eer.  Canadian  GoMral  Bleetrie 
vft»  Ltd. 

.aIzL'2!?*??^'^  ""•"•fe>^  of  any  electric  railway  today  reaUBM  th* 

sSSS^«f  «i^L""*2r  «**?  •»«»  P*n*«n«.  "d  that  SSTStSS 
milway  BH»tor.  had  castlSen  do^SSffSan  lS.r.!!Sd*^lS^ 


•d.  wtth  an  daitie  limit  o/ftom  .??:..         140000  t«  ikaamik 
('MtitMlarmeriMdorcMaluuslMMd  (thiitnM 

teSf-'isi.;".^:".!^"!-..'*'  "^^ 

af^Suw  Jd  l2«rAiS!^  *^*  op«»tor  to  control  the  dantion 

becu«.  of  the  thickne«  .t  the  ^?t/Se'?a' JK^H?^^' 
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^r  city  imiMwa  mMU^nlT  j^'  ^  •matuw  Mid  ul«  linlmnk 

Ij  dritrw  down  ra  lU^JUt    It  T.  imV^?^^*  ^  \*^  H«'»«y  <•*«»»  k*y 
th*  top  of  tho  koy  Md  tho  Blr%n  "^  w  tL*^?V*  «ij?""»««  »»«»*''••» 

«P  whllo  tho  Dinion  ii  otin  ha?  «!.!?fcl*   ^«  »«*  •hould  bo  tightenod 
WMhor  1.  PwJSJ  liitS  to  ftid  iSL^*  T?"*  y*.  •^>»*  *•  lock 

tion  ihoald  bo  porfomodMmSAil^.^^?*'^  ^*  '=^J">'«  ©pem- 
k«I  timo  to  hoStuMho  ihX     ^  *'  ^■^'*'*  **^»"  «»•  piiUon*luw 

dU.S2tor'*??a;?lnlVl  ffilfb^ut^at  ?l?r'  •?P«'«i««fly  tho 
tho  ond  boinc  cuppS  to  dSr  t£  ttLS  1  «.  '*"»'  *J!  '^^ommeidod; 

«rf  "Oft  metd,  ■^aoMMM  2!L2!??  "J?"  'I*^  •  P»toctinf  rinc 
•▼oldod.  PInlonrdiZd^wS^2Li\?!P*'^"i'"'>  •»»»«>«»  bS 
of  tho  ducer  of  unMud  h!I?f«- .-?  *  i  °Z  3  «»■  *•">••  on  account 

betwoon  tho  boariVtouS».t.H  «?r«?  ;"»«**«•  «?  <Wving  wed«. 
which  •»  likolTpwfiSffig  tdth^^iSiJi^L"",'^  •=•«■"  "h^. 

R!S ''  ^"  ^^--  ™''o^ISoSS£}*tS'?o'^1  M  L% 

in  thickness  between  ttTh^esoTSJdei^^i^'^^r'v."'*"*  ^^  ™i»« 
brine  puUod  together  at  ItrJS^^„f«!l"P  ^JS?'^  *»«?  t"»e  gear 
bo  removed  befSTflttfai  go  JS  toSSl  *"  "^"  '*'"''*' 


If 


b«  Uken  not  to  owhoTt  tSL  w!!  -k     •>?*'»♦  e«rtom«,  ear*  mutt 
■fcou  d  be  hMtMl  b7»  i..  w!- J5  ^^^  •hrinldnf  it  on.     T%a  rim 

Iron  Blaewl  on  top  wu" Siffto  iSSSn^kl  v"''?*l!L*''«  *»»•    A  rtWtof 

When  tfie  l^Ur  imm  th?  iSSSISS^'*''  dropping  water  on  ihTrim! 
■ad  the  rim  can  beiffined  inW^l  *•"!?•'•*«'•  ha.  been  rmushed 

•honld  the  rim  be  hMted  fa^o52  ^^  Sf  e™**'  "•  e»««m«Un«; 
•"«*•<«  to  touch  the  S.  Af2rti,rnSS.JKr*  ^^«  «"  ''••tor 
truck  .honld  be  moved  b«dc  andforth  L2S!?»i.'*'  **•"  »<>»«ted  the 

|«t;{l/ia*o5tL''ih'e^^  the  life  value. 

^  th*  rear  ratio.  HoweTwTdSdVrf  «wi^**  *  '*'«?  •"tont  affected 
of  the  Mme  grade  of  »«K  wd  iilS««^**^  •»•  found  in  theltfS 
•quipmentn.  The  RMtMt  £!.-»- "  ®?  .*T®  '««'■  "^th  duplicate 
««%  robrtance!  ^wShlcSSSlato.  ta^S^*"'  *"*  *«  *•  S*  S 
m^od  with  the  lubriamt  aSTS  in7hi.i«'«»?u'  •*"•  "d  which 
toeth.  It  i.  ron»riiSS  thri)eK«tj£  of  TU"**^!  !*•' "d  pWon 
In  numerou.  caw.  ln^.Snitod  TtSS  l.-/fcL?V  "I?  ?•«»  '»«««^ 
CMjM  to  be  over  20%.  -n^SSd  uroffij  iS„Swi2S?*l>  •«*«™« 
•nd  gear  pan  in  the  form  of«£«rtdi!i*^«v.'^*^?  *•>•  ««"  hub 
wajh.  Carele«neM  whm  adffijlubri^^^,*  !***  l^l**  .•"<*  '''»••• 
of  the  gear  caM  i.  lvin»  in  ♦t^rUi*  5  2**":'  ®'  ''"•n  the  lower  half 

In  whicnrt"^^igThl"Iu*bffl"'*^  ^"•P*^**"'  '■  "•«'•'  S? 

•UmSSTJK.^riSSe'iji^^^^^   "lil-.  with  dupUcato 
i.  in  allowing  exceMive\Slr%  ♦ff"™'^^**^"«  different  life  valuer 

«r"piSSi*!i;  irthTiitsT  ^^-^feeZ-bS-a 

i.  liS  to  pkk'SJ*  iS  ^d^fS  ^-^  *«^!J*»«  compound.  Thi. 
fully  removS  be^rTthe^tSS*!?"!*"/,*""^*'"'  'bould  be  caw! 
■hould  then  beT^W^i'Si  J-  tt*"  f*'^**'  *">•  W^ 
•ufflclent  in  the  hSttom  of  Se  ^2i  S"?«**"*  ??*  ?°  *«  <*•«».  «d 
dipping  into  it  "*•  **■•  *«  *»•««  the  teeth  of  the  gear 

before  putfinrKew  hibri^*  '''*°'*  ^  '*•"'<'  »>•  cleS*S2t 


SJiSJr^^  by  oper»«ng  gean  aad  pinions  of  the  same  hanlneM 

K  .«,!  i2t»5^!^^.52L  *v"*  '*}*""'  ""»■*  ™«*  agninst  worn  gwtr 
r!-«lfc    ur2r^.)*  i**^  themselTes  to  the  proper  contour  will  ^» 

Sf?S£l*2^S^^*^L*"*^'^*«-     ASe^alpWonSdw 

ssiifieieSriif:!^'*  •  "^^  '*^-  '^«  ^^  ^  S!na%t"?5s 

*v  "**]*«•*  results  with  modem  high  grade  searinr  ar«  ohta<n«<i  i»{tk 
the  solid  gears:  and  their  use  as  •giinltsplitliern  is  Sta^n3?3iS2 
Sr  hTh^'d'^i,,  ^P"*  «f "  *"  *«  casi^haffii'or'Sri  Jd  tSJ 
2S.  «*^'  ^*  *^fy  *'*.*"  •^«'y  «*8e  more  expensive  thanTMlld 

SS^L?«f  ^if"'  *ZP!i  **?!  "ffif^'y  *o  th«  '«»  through  wLn^«  fa 
teeatanent  of  the  cast  steel  halves.     It  will  amply  repay  any  operator 

«r^^fn?2[«?*"^  *°**A'5  ?.«*»«S°  0'  BUbstitating  wlid  ^glfSSl 

fl  to  Iw?/™-***"-    ^  '^«*  «»**•  *y?«  o'  gssr.  while  costfng^^ 

M.--JL571  V  "'*•  ™  "ddition  to  which  the  saving  of  labor  in 
changing  the  cheaper  gears  at  each  replacement  must^  conJidemL 

ri»^*Slf2S^^*-**  consideimtion  of  gear  ratio,  the  selection  of  the 
2!£:i2*ir!S  "22!?"  '**'^,!.  PMticrtar  application  requires  aeeunte 
S2I%t  ^  serviceconditioiis  on  the  pitrt  of  the  mi«i5«rtSBr7fa 

^  %  ftSSSSi!^  ***  ^'i  •*■*'  ?«''*'  consumption  and  nu^tou^ 
tafc^lJ?  n^*°*  ■V'P  Sf^^*  ?» !•'»•  •  portion  of  the  runningtinS 
ttWran  up  fa  accelerating  and  braking  r  u  the  actual  dmi^on^f 

3«ten»il^^*v?^  the  sdiedule  which  can  be  obtained  u  practically 
drtermfaed  by  the  nnmber  and  duration  of  stops  fa  the  ser^iceTr*© 
S^im  iSJ?'*«Ste.«Sr^  eonsumntion  are  a  mfaimuT^^th  tK 
J^^mm  gear  reduction  that  can  W  used  to  make  the  desired 

wilI^*tJIS!25  ti  1^  'J?'  '"T™?,*  Kiven  drivfag  wheel  diameter 
wiu  be  moved  by  given  motors  at  a  given  current  and  voltaire  den«i5« 
upon  tiie  gear  ratio.  If  the  gear  riTtio  be  incrSsS  the  mSLi  o^h! 
otrrtajriven  current  ijnll  be^uc^the  S^SlfC  S«fe  wh^l 
SS!£n!2.\J*L*?"**^  "i*"  !?'•'•*"«  "t«  o'  acceleration  ^1 

S«t«^jlS  JK^*  ^v^'^u**? i^  *.  «*^n  current  will  be  increased. 
S?-^3v^i  J?  'tS?  ''•'•*'  *«*<'«  '^H  be  reduced  and  tiie  p^aiUe 
SSl'lS?*^'"***?*  '^^  consequentlv  be  decreased.    Aus.^th  Slow 

r^Z?«!*"*A*"''  •ccrfe»tion  than  would  be  requiiS^th  a  hSh^ 
^♦^Sf:-.  A"  *  <»"  in  pofat.  an  facrease  in  tl?e  gear  i*Ho  on  SS 
•n  hSr^rf  IS?  h.  T^  **Lf ®°^  *,"  *°^'»y  coJIimption?  SuowS 
S  2%?^  ^'  ^^  reducing  tiie  schedule  speed 

hi  city  service  there  is  little  opportunity  for  a  car  to  set  nn  to  it> 

^f^+7*^5^  "«^,  ?*^  ®'  •cceleratioi  and  brak&g  are  rLes- 
^  foroiiS^J?  relatively  small  percentage  increase'^in li^ufe 

sssL'K*';ei'STi%X'  in^^rseT  ^  "*  '^'^'  -^  "^  ^^^ 
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BM.M..     <  -.—  Sefc«tal«  SpMd  ia  aty  SwtIm. 

JjMtlon  of  tlopt  10  Mconda.  ""▼•^ 

t   ^3^-       "aas-r- 

J    ::::.:::::::::::::::::::::.:-     IT.  "^ 

t  ■•"•  ■  71 

10    .....:;.::::::; ••••  Jito 

lH.rM%SS^ei&ofiS^^^  '^^^^^  -P^'t  mile, 

cm  only  be  oWinS^thl  wSA?i!SfP*?"***»  schedule  speeds  which 

incnmse  over  the  siSedi?LSSS^-"i  **;?<*"^e  2  represents  bSy  12% 
more  ene,«r  to^'^STtiJ?  idiJSlSiJS^'S.'^  "'"^  *»'•'  «0^ 


DISPENSING  Wmi  ™IJS^m  ^^MAGE  ACTIONS  AGAINST 

peat  prepoDdennce  of  CTidence  wL  in  f™  «#"S?*  ^^^^  <*"  *•»• 

•r  ^^d.r^^f  •j^^j&^oiSr*i^te  tc'^y  *•  ^«^on 

M  pi±e"SS.ir ffl^lSr*"'  ^  "»  --'^  P"'^-.  -  wdl 
fiditlJ^lfS'o^"'*"*  "^  *^*  P'*""'^  •»«»  »awy  c«.  be  «m- 

u 


-rtS'in'Se';;^^^-.'"''"'  '^^  "Wtion.  «,d  comment.  .pSSily 

w«y.  ■ome^tTmiSJtottSt  S^^T  ^  *Pt"  ""'  "ff^tin/  ^1 
•cdoM  bought  "SSrt  mSjciSSSf  '"  °"*"*'''  «"^'^"«  ''•"^ 

Wfiy  Co1Slte^*°o  J"^^S.ri^^^^^^  ''y  «f  Dominion 

PMv  Charters.  rrovmciai  railway  boards,  according  to  com- 

•ivffi  S'uiS**~''2nnSil1l!:^^^~'*l  legislatures  to  pass  bills 
of  StSr-SShKl.ti?nT„?«.l^l'  "«*  ''«'  ^t**  *e  advisability 

thoMLparUaSlndth?MXi^"ni^friL'fiS'  P"'«"i«».  both 
would  surely  alTect  the  diratelM  o^/^  £.  *  l*^  *"  "*<='>  measures 
tte  country,*and  no  one  Imowsit  h^ipt  S'f.T  °'  'f^*"  throughout 
that  a  bill  presented  to  SeMl«jf5S«rT  *^?  2**^^  '  '"•y  *J«>  mention 
of  that  Pr5vfa^^1!Jd^for^,S&r^SS  *?""  ^^  *^  municinalities 
with  regard  to  <UiSgfLtioL  «^«  J  £'it*?°"..?-*  ''"^^^  '"  Ontario 
recently.  "•"••»«  actions  against  municipalities,  was  thrown  out 

tenti?n.*^cS„ftfS  2KSh%?l".?M'l  *^,*^*  "«"*"  «'  «"  «=<>»- 
o^^r^rel£H^hS  S^^^^ 

•Ithough  they  could  hardly  LexiK/t^^^  '  »pplied  to  ourselves, 
It  is  from  tiiese  cIi««S«  ti^*  ^  *°  ,*?  «"<Jor8e  such  views  publicly 

eo^pe»ti'L*%VmSLSd^^^^  illSSrir'^^  "^ 

Mpa  private  industries  wm^  inri  ♦£  i^  •  "j"i*3' industries,  and  per- 

•ad  it  would  raqSw  «reffrt™£l^«hi"'''"^i*'  ?  ""*  legislafion, 
■uch  a  schemeVfiTsSidSM  MSSf5«  'V'^^*  •^'*  ^V"?  Promoters  of 
if  any.  it  would  bTSto  SS,^"^'*!?  ***"<**  what  other  industries, 
■houia  be  1^  out  tK  W^r  tfi  ^nl^'*^'^  and  what  industries 
the  anmtmr  tha  i.hm\,^l.^!^'  *°*  representation  making  the  aoDeal 

ffteoSKn  if^ote'^MrirsSn^o';???^'  *•'  A  *^^« 

cmpUcations  ttjat  w  JffieV  iSfter^tiLTelp''""''  ""*  '"^^^^^ 

not  undertake  to^>«Mm»^3i  1  ^f  "  provmcial  law  courts,  I  would 
«»^mBAlJ^ti^%!t/^^f^S'^^'^''K^}^t  a  dcldsion  bo 

position  to  det«SiS£r*meriteo?Jin^^  S'*"'*'_5f  ^  *  »>«"«' 

•«  they  are  bet^iiK  to  dete^fafth^^^        °,""'}f  "^  ^"'^•' 

A.  to  the  question  of  solving  the  problem  by  endeavoring  to  have 
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time.    A  law  giviiw  Dmoer  a~»l  iTtS??  **«*^toj»  at  the  preMnt 
to  Eaviaff  the  Jury  diapeiuedidth.  '  •**>>•«»««  best  tneasm 

ftwn  either  iiuride  or  ouffi^r'A  !2S  5?''*'  *«  •<«  to  its  nomben 

dainu  that  a  oroMr^nliH^rJ^- ^  2??P'*  **  "nount  for  damam 
incUned  to  a»«£r^k  fPP"***^®'*  <rf  Justice  would  demand.     liE. 

■ion  contained  iBToBeT/ttt^JSSi^^  '"'^'  "«•,  to  uae  the  a^^ 
I  think  that  wme^on  8hoS?^"S,^£Sf^7  '^J^  "^^ 
w  not  in  aigbt  """«ua  oe  lacen,  even  if  immediate  aueeen 

PROBLEMS  CONFRONTING  ELECTEIC  RAILWAY  OPHaALS. 
Br  P.  S.  Urinn^  Tra«e  M«».^Te««f  a«I  York  Radial  Bail- 

Asaoeiation  would  be  "HowW  mi«^1?^  "??u**  **""  meeting  of  the 
trie  railway  busfaew  bTS^JS?"  TtT!l?'  *•  .PwWems  ^e  el^ 
that  all  elertric  ndl^?,  ff^pLbl^  'sSSf  5LV  *"^'  *«  "«>«^ 
others  not  a  few.  My  comMny  Jm!^-„  "S'??**^}^'  •>•'«  '«",  and 
submit  them  juat  now  fo?ff  i'hm  J2f"^V  ^*  '.'""  »«*  attemit  to 
to  a  point  of  OTder  mdSflW  £  t£^?*  "' J®"  ™«l»t  feel  like  nW 
•nd  to  ro  and  tell  £  toTS>lfcLSS  TwSSl?  i^"l'~  of  your  SS5 
nut  for  your  usual  car^l  i^«\S^.  *  T?'*'**  "?*•  however,  to  sub- 

which  tt;  electriTi^  bJSSfw  U^^^^  £""«™  '~™ 

remarfa  will  ,t  least  pmdXte\  dSSLST^^kii*/^  "^ '"^  P«>' 


Noah  Webster,  LL.D^dva^^S^^xi^'^TUill''  ^  P«cipitote,  as 
or2^th«mtothebittor5ai^^'hn?«.te7  *"  feglwiessiy,'' 
*•'*«>  up  the  contioUer  ot  *8«2K'  m  a  basis  on  which 

ther^i'S.^jSSiP^SSl'^It*^  £^  SS-y  busi-eM  i. 
the  various  fomiTof  S,«aSsS  i^  th^iJSL*"^^'?  *®  «▼*«* 
change  from  horse  cars  totte^SJ^  JS*  '*''•  original  costs  the 
tosaythattheelecS"iSlSfyttS^7"SLR^j2S^^  SulBce  it 
vice,  improved  service,  and  a^^SS.  m^^£?*^'*^  "^w  "e^ 
•«M  olcTfare  that  father  uJedT^pS**  '  '*^~'  '«'  *• 

Th^^^uSrely  dSS'to  .SalJte?  »:*Jr'»«"  ,«">•  t«fflc  exists, 
in  close  pioxiSty  to  the  i^^y  A.T?2?«2S^»Ji?  «Mi»i«ions 
assured  their  clioits  th^  ♦ii««i«i_i  ^  •"*  ™*«ces  where  they  have 
to  extendits  uSS  to  ttJ  SSiSSr^-'M"^  ^  indicated  ito^deSS 
•xtendri,  as«i,;^i?y!S^i  JUdS'J!^'*'  '^  '^'""'y  ^S 
arranged.    A  few  years  awoM  of  ^^^^ST""  V^  •*•!>•  »«»  >>e 

It 


nuuiger.    IntimtiSf  mi  dSA^  olLul  ^^*  "^I?  «>urteoiu  sales 

sensation,  to  hear  what  h*  hS  «J^St^Vt  *  ^K"  "y  ■  pleasant 
man  that  I  wo^  cSder  thVtiSJSLn^*"  ^^^fp^^  the  gentle- 
Jrariness  address  My  ^Lf  ^  »«'  •**  «*"»•■*«»  «y  name  and 
■©«'  +%t  l«8S^^«t«it  tottS^-S.  tT"?  "^  "-POOM  M  I  made  a 
the  M»l  ,  dSart^STthSiSL^^f-JLL'  r^~S«  *o  •■«"»•  th-t 

impH^S J^'  itertrirrih^^y.'  SPSJSSf^  "J J°»*«««  have  been 
in  attempu  to  aSt  StaSST  oY  JSJl-***^ «'  '*^*'  ??J*  *»*«  bodies, 
been  macle  the  suR  S^nSni^TJ^l''*"  ""^^  "^^"^  have 
I  am  sure  ^hlntirllZMJ^Su^\^A^^^*I*  '"'"y  instances 

It  is  sefvice.^iSd  wS5  a  d«K        r  ~  V2*te*.**"ri»"  ^5?  '<"•  "!«• 

^ndi^Jr-^T^'^e'^irSS^S^^  "SiW^ho'Sfd^te 
i"  like  M?^!  burii^yttI?Vu*^*1Li!,»i**^^  » 

local  markrt^thrS^f  £SSdn^  kT"''^!.*  ^^^^^  "!»»  • 
•days  it  must  be  io<S)  it  ciSiorSi  t£  «ii?'^"f?  *"  '^  <»«''- 
retail  business,  if  itrpi4<^ictT«od  J^S.  iSf  ESfi  P****-  ^"^  "^^er 
•nee  with  the  demanl  wd  quSlg?1i*S^!?  tJ'VSL  I™?  *"  *?»«'- 
remunetative.  the  retJw  im«^-  u-^  w^**"  ^  the  busmess  is  not 
location.     What  oSSSS  his  th."  ^u!!2f*  ***,*  """?  ^voiable 

i»tM  -wUlM  on  uiwMnrfti  .SK^J^'-  T^  •»  ■P"''.  !»<  their 
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J»  •«taced  th.t  •WSlM.^SSii,'?*)^  •'  •'•rtrfclty  -iuM  £ 


..oo  prowem  might  be  approached  fr 

and  «in  the  unit  of  fare  b^^ncrelSd  »'  « 

bu8ine«''i?S';S?e  m1;1S.S*  ^I?'"  "'•«'»'^^  of  the  electric  rallwav 
plicated  thanThe  PT^&Toh^V^ioT%'^'^^J'^^^<>^S 
the  officia  8  of  an  electric  ninLf^S"*"*'    ^°  <>»«  J^ows  better  than 

&.^"'='' °i.^"'S -n^ha^^ 

oS^"/  P"''"*^'  •»  •  rule,  have  veS  K^l^'^J'*  P""'«-  The 
constitutes  reasonable  service     Ver^7«i#   knowledge  as  to  what 

.  ferATa^*  hf  teifeVS?2*' ""'I  »"'»«*•  "coming  into  town 
me,  "What  wSSd  a  Sr  life  tt?on«  wf  .°"i5?"""'  J"*  enqM  rf 
him,  and  the  exnrvM^r.  !v#  **"®  ''^*  ■>*  riding  on  cosf*    Tf«M 

b£id.  "wS^»mS'oi^'XS^*«««'i^* 

fares  you  would  have  to  collect  to  ^^  «  !i.*  *e"«'*lot'  of  nftkel 
ii*  «^°»«  W  for  the  «r.  TWs  S  Suv'^^Sfi  '°/lJ*'  depreciation 
senger  when  he  pays  his  farTn^  fk-  L^^Pi?*',  °'  *he  average  naa. 
money  paid  has  to  Kde  fw  ?iS^/*^  ^!i.""'«  kn«ws  tSt  tte 
to  Mb  ride.  "^    ^°®  '**'  *  ««**  n»ny  other  things  ia  addition 

CanadI  Eld  merit'Sla^rTei'siJe'S  iV'  ''^'^  "^'-y  i" 
■«orded.  The  reason  the  pMc  /o  "«1  *5*^ '***'^P«««"'  tl»n  is 
credit  is  due  is  not  beSuw  Sv  nShTS^^'X'"  *°v^'«  <^»*t  where 
^^!'.LltI^'^^or„.^;irV^^rZ*  *if  *t^»il.i-  -"fair,  but 


o' thr-m^in™^^  irtc^W  of>r£a«  ^^^  «,„ey 

«fili*  ^■"  2»^  '«''*  to  know  pra<CTv  evSSvtM^****!*?  .*«  beli^ 
railways'  affairs.  If  you  reftweto  .«^^^.*  Pertaining  to  the 
answering  them  do  so  ewsi^hr  t£  ^SS?'  **>?]'  Wstions.  or  fa 
you  were  afraid  to  have  the  faS'lmowSSLT"'''  ^  convinced  that 
tion,  I  am  reminded  of  a  storv^  a  ^-  ^Peaking  of  wrong  infoiroa- 
street  ^ust  as  a  man  JumoS^^t  ^  ^1^!!?  '^  P«Min«  alX  the 
immediately  placed  him"X7^rt  aS'Sd"h?;3'^^^°^Th«  ^^ 
On  their  arrival  the  ma«istMte.«li?  ♦i^  ^"  *°  *be  station  house. 
«.^«  <=harged  with.  'SS'^offl^e?  AK  ^aS^^^JJ''**-^.'  P'^""" 
SlT'i,'^-?  window."  The  prison!?  fafterrJ^^^  "^'^^^  '~™  » 
that  he  did  not  attempt  to  commit  «tii^{Jf^**°  ^^^.  °*cer  and  said 
?"'?J?'^'  "feed,  "Wlit  does"^^S^-   ,?%'»*ff»*»t«'  "omewhat 

iKl  '*%"'.?'/  '"™  tbe  PoorSi^s  "I  HM*.-W  "^^''^  ^»«J»w 
hed  to  me."  "A  woman  liedto  you  » »  ^^♦ii'Tu  '*  *»ecause  a  woman 
do  you  mean?"  "Well  "^■Jl^-^-j  iv^P?**ed  the  magistrate  "Whit 
band  was  in  ChicaJJri'nd  Ihl^Sl.t''''  ^^«™'  "«*«  told  me  her  hSl* 

trying  to  give  an  efficient  •erviceri4'«'ti¥JSf^*''^^^^^ 

IS 


HuSYh^  SteiSSi"  w  te,?^y  **  "•"  <"•  !•■■  important  thM 
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